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(Based on PCT/EP00/09630) 
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FOR: CHEMICAL AND/OR PHYSICAL 
TREATMENT OF MIXTURES 
WHICH CONTAIN AT LEAST 
ONE CHEMICAL COMPOUND 
HAVING AT LEAST ONE 
ETHYLENICALLY 
UNSATURATED GROUP 

PRELIMINARY AMENDMENT 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to examination on the merits, please amend the above-identified application as 
follows: 

IN THE CLAIMS 

Please amend the claims as shown on the marked-up copy following this amendment 
to read as follows: 

3. (Amended) A process as claimed in claim 1 , wherein the mixture to be treated is a 
mixture containing, as components, (meth)acrylic acid and an organic liquid having a higher 
boiling point than (meth)acrylic acid. 



4. (Amended) A process as claimed in claim 1 , wherein the mixture to be treated 
comprises > 95% by weight of (meth)acrylic acid. 

5. (Amended) A process as claimed in claim 1, which is a rectification, extraction or 
absorption process. 

6. (Amended) A process as claimed in claim 1, wherein R 1 , R 2 , R 3 and R 4 are either 
• all methyl or all ethyl. 

7. (Amended) A process as claimed in claim 1, wherein X is H. 

8. (Amended) A process as claimed in claim 1, which is carried out at from 100 to 

200°C. 

9. (Amended) A process as claimed in claim 1, which is carried out at < 100 mbar. 
12. (Amended) A mixture as claimed in claim 10, wherein R 1 , R 2 , R 3 and R 4 are 

either all methyl or all ethyl. 



REMARKS 
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amended to remove multiple dependencies. No new matter is added. An action on the merits 



and allowance of claims is solicited. 
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Serial No: 



Amendment Filed on: 



IN THE CLAIMS 

~3. (Amended) A process as claimed in claim 1 [or 2], wherein the mixture to be 
treated is a mixture containing, as components, (meth)acrylic acid and an organic liquid 
having a higher boiling point than (meth)acrylic acid. 

4. (Amended) A process as claimed in [any of claims 1 to 3] claim 1 . wherein the 
mixture to be treated comprises > 95% by weight of (meth)acrylic acid. 

5. (Amended) A process as claimed in [any of claims 1 to 4] claim 1 . which is a 
rectification, extraction or absorption process. 

6. (Amended) A process as claimed in [any of claims 1 to 5] claim 1 , wherein R 1 , R 2 , 
R 3 and R 4 are either all methyl or all ethyl. 

7. (Amended) A process as claimed in [any of claims 1 to 6] claim 1 . wherein X is 

H. 

8. (Amended) A process as claimed in [any of claims 1 to 7] claim 1 , which is 
carried out at from 100 to 200°C. 

9. (Amended) A process as claimed in [any of claims 1 to 8] claim 1 . which is 
carried out at < 100 mbar. 

12. (Amended) A mixture as claimed in claim 10 [or 1 1], wherein R 1 , R 2 , R 3 and R 4 
are either all methyl or all ethyl.-- 
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Chemical and/or physical treatment of mixtures which contain at 
least one chemical compound having at least one ethylenically 
unsaturated group 

5 

The present invention relates to a process for the chemical 
and/or physical treatment of mixtures which contain at least one 
chemical compound having at least one ethylenically unsaturated 
group . 

10 

Chemical compounds which contain at least one ethylenically 
unsaturated group (monomers) are generally known and are 
important starting compounds for the preparation of polymers (for 
example by free radical polymerization) which are used, inter 
15 alia, as adhesives or as binders. 

In the preparation of monomers, e.g. (meth) acrylic acid 
(" (meth)acryl-" is used in this publication as an abbreviation 
for "acryl- or methacryl- " ) , esters of (meth) acrylic acid, 
20 nitriles of (meth) acrylic acid or styrene, it is constantly 

necessary to subject mixtures which contain at least one monomer 
to chemical and/or physical treatments in a manner known per se. 

The esterif ication of (meth) acrylic acid with monohydric or 
25 polyhydric alkanols (cf. for example EP-A 463 43 4) or the 
treatment of (meth) acrylic acid-containing mixtures by 
rectification (cf. for example DE-A 19 810 962 or EP-A 648 732) 
may be mentioned by way of example. 

30 The disadvantage of these known processes for the chemical and/or 
physical treatment of mixtures which contain at least one 
chemical compound having at least one ethylenically unsaturated 
group is that monomers tend to undergo undesired free radical 
polymerization, and said processes are therefore usually carried 

35 out in the presence of free radical polymerization inhibitors. 
Known free radical polymerization inhibitors of this type are, 
for example, nitroxyl radicals (compounds which have at least one 
>N-0- group) (cf . for example WO 9 921 893 and US-A 4 670 131) . 

40 However, even when free radical polymerization inhibitors are 
present, undesired free radical polymerization of monomers 
frequently cannot be ruled out, and it is for this reason that, 
in addition to polymerization inhibitors, substances which keep 
undesired polymer formed in suspension, i.e. which are intended 

45 to prevent formation of polymer deposits on, for example, 

container walls, column bottoms or evaporator surfaces, are also 
frequently added in processes for the chemical and/or physical 
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treatment of mixtures which contain at least one chemical 
compound having at least one ethyl enically unsaturated group. 
Such substances are referred to as antifouling compositions (cf . 
for example US-A 3 271 296) . 

5 

Against this background, it is an object of the present invention 
to provide processes for the chemical and/or physical treatment 
of mixtures which contain at least one chemical compound having 
at least one ethyl enically unsaturated group, which processes are 
10 carried out in the presence of substances which form, on the one 
hand, excellent free radical polymerization inhibitors and, on 
the other hand, excellent antifouling compositions. 

We have found that this object is achieved by a process for the 
15 chemical and/or physical treatment of mixtures which contain at 
least one chemical compound having at least one ethylenically 
unsaturated group, which is carried out in the presence of at 
least one compound of the formulae (I) and (II) 



20 



R 1 R2 



25 




(I) , 



30 



R5 



CH 



CH 2 " COOX 



C 
O 
O 



35 




(ID , 



O 



40 



where X 

Rl, R 2 , r3 and R4, 



is H, an alkali metal and/or ammonium 
independently of one another, are each 
Ci- to C 4 -alkyl and 
is C a - to C 30 -alkyl. 



45 R5 
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Compounds of the formulae (I) and (II) are disclosed, for 
example, in US-A 5 496 875 and are recommended there as 
intermediates for the preparation of light and heat stabilizers 
for polymers . 

5 

According to the invention, suitable alkali metals X are in 
particular Na and K. R 1 , R 2 , R 3 and R 4 , independently of one 
another, may be methyl, ethyl, n-propyl , isopropyl, n-butyl , 
isobutyl or tert-butyl . Accordingly, compounds (I) and (II) in 
10 which all radicals R 1 , R 2 , R 3 and R 4 are methyl or in which all 
radicals R 1 , R 2 , R 3 and R 4 are ethyl are also suitable according 
to the invention. R 5 may be, inter alia, C 15 - to C 2 5-alkyl or Ci 7 - 
to C 2 2-alkyl. 

15 Preparation of compounds (I) and (II) is also described in US-A 5 
496 875. 



For the preparation of the compounds 



CH 3 CH 3 




and 



H 3 C CH 3 R5 

I 

OOC CH CH 2 COOH 

H 3C' C H 3 



35 



for example, the corresponding alkyl succinic anhydrides can be 
reacted with 4-hydroxy-2 ,2,6, 6-tetramethylpiperidine-N-oxyl 
(HTEMPO) at from 60 to 12 0°C. As a rule, the anhydride: N-oxyl 
molar ratio chosen for this purpose is from 0.8:1 to 1.5:1. 

40 Preferably, the reaction is carried out in the absence of a 

solvent. Where solvents are used, suitable ones are, for example, 
aromatic and/or aliphatic hydrocarbons, such as toluene, xylene 
and cyclohexane, as well as diphenyl ether, dialkyl phthalates, 
dialkylacetamides and N-alkylpyrrolidones . The reaction time is 

45 as a rule 0.1-5 hours. The synthesis is advantageously carried 
out under anhydrous conditions. 
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The alkylsuccinic anhydrides used may be, for example, compounds 
such as tetrapropenylsuccinic anhydride (e.g. GP 103 from 
CONDEA) , n-alkenylsuccinic anhydride having a number average 
molecular weight (M n ) of about 520 (e.g. GP 104 from CONDEA), or 
5 polyisobutenyl succinic anhydride having an M n of about 8 50 (e.g. 
GP 105 from CONDEA) or having an M n of about 1400 (e.g. GP 106 
from CONDEA) . 

In the novel process, possible compounds having at least one 
10 ethyl enically unsaturated group may be, for example, styrene, 
butadiene, ethylene, vinyl ethers, vinyl esters, acrylic acid, 
methacrylic acid, alkyl esters (in particular Ci~ to C 8 -alkyl) of 
acrylic acid and methacrylic acid, methacrylonitrile, 
acrylonitrile or N-vinylpyrrolidone . 

15 

The compounds I and II to be used concomitantly according to the 
invention are employed as a rule in amounts of from 50 to 1000 
ppm by weight, based on the amount of the monomers contained in 
the mixture to be treated according to the invention. Of course, 
20 the amount used may however also be up to 2 000 or up to 3 000 ppm 
by weight, on a corresponding basis. In suitable cases, however, 
it is of course also possible to use less than 50 ppm by weight. 

The compounds (I) and (II) to be used according to the invention 
25 are preferably chosen so that, when used in the required amount, 
they are soluble in the mixture to be treated according to the 
invention . 

According to the invention, mixtures of compounds I and II are 
30 generally used. 

Of course, the compounds I and II can be used in the novel 
processes also as a mixture with other, known polymerization 
inhibitors and/or antifouling compositions. Suitable substances 
35 of this type include air, hydroquinone , hydroquinone monoethyl 

ether (MEHQ) , parani trosophenol , paramethoxyphenol , phenothiazine 
(PTZ) , phenyl enediamines , 

4-hydroxy-2 ,2,6, 6-tetramethylpiperidine-N-oxyl (HTEMPO) , organic 
sulfonic acids (for example those published in EP-A 648 732), 
40 surfactants (for example those mentioned in DE-A 19810962) and 
all polymerization inhibitors stated in WO 9921893. 

Advantageous combinations are, for example, 

45 a) compounds I and II / PTZ ; 

b) compounds I and II / PTZ / MEHQ • 

c) compounds I and II / PTZ / MEHQ / HTEMPO; 
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d) compounds I and II / MEHQ / HTEMPO ; 

e) compounds I and II / MEHQ; 

f) compounds I and II / MEHQ / HTEMPO. 

5 The novel chemical treatment may be, for example, a conventional 
chemical reaction of a monomer with retention of the at least one 
ethylenically unsaturated group. The esterif ication of, for 
example, (meth) acrylic acid with alkanols has already been 
mentioned as an example. The novel physical treatment may be, for 
10 example, an extraction, distillation, rectification, absorption 
or crystallization process. 

The mixtures to be treated according to the invention may be, for 
example, pure monomer mixtures as well as mixtures of monomers 
15 and of substances other than monomers. As a rule, the weight 

fraction of the monomers in the mixtures to be treated according 
to the invention is at least 5 or at least 10 or at least 15 or 
25 or 40% by weight. 

20 In particular, the mixture to be treated according to the 

invention may comprise > 95% by weight of (meth) acrylic acid. 

The novel process is suitable, inter alia, for isolating, by 
rectification, (meth) acrylic acid from a mixture containing, as 

25 main components, (meth) acrylic acid and an organic liquid having 
a higher boiling point than (meth) acrylic acid, as described in 
DE-A 19810962 . The compounds I and II to be used according to the 
invention can be fed to the isolation by rectification at all 
points where WO 9921893 recommends the addition of a surfactant. 

30 If required, they can be used together with surfactants. 

Frequently, the compounds I and II are added in solution in 
(meth) acrylic acid. Moreover, the novel procedure is also 
suitable in the case of the processes for the purification of 
crude (meth) acrylic acid by distillation, as described in EP-A 

35 648 732. The compounds I and II to be used according to the 

invention can be employed alternatively to or together with the 
sulfonic acids and polymerization inhibitors used in EP-A 648 
732 . 

40 Examples 

a) In each case 1 g of a crude acrylic acid which has been 
obtained by catalytic gas-phase oxidation of acroleine 
according to Example Bl of DE-A 4 3 02 991 and subsequent 
45 working-up of the reaction gas mixture according to Example 

Bl of DE-A 2 136 396 and which has been stabilized with 300 
ppm by weight of phenothiazine was mixed, under conditions of 
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saturation with air, with various amounts of different 
polymerization inhibitors and/or antifouling compositions in 
a test tube. 

Thereafter, in each case 5 mg of azobisisobutyroni trile (free 
5 radical polymerization initiator) were added and the samples 

were heated open at 60°C in a water bath. 

The time taken for the sample to begin to polymerize was then 
determined (detector: the liberated heat of polymerization). 

10 The times obtained as a function of added polymerization 

inhibitor and/ or antifouling composition are shown in Table 1 
below. The stated amounts are based on the total amount of 
the mixture. When no additional inhibitor or antifouling 
composition was added (i.e. the starting crude acrylic acid 

15 was used alone), the time was 19 minutes. 



20 



Composition added 


Time (min) 


300 ppm by weight of GP 103 (from CONDEA) 


19 


600 ppm by weight of GP 104 (from CONDEA) 


20 


3 00 ppm by weight of HTEMPO 


25 


300 ppm by weight of GP 103 (from CONDEA) and 
300 ppm by weight of HTEMPO 


24 


600 ppm by weight of the reaction product of GP 103 
(from CONDEA) with HTEMPO 


24 



It is noteworthy that the inhibitory effect of HTEMPO on the free 
radical polymerization is not impaired by the chemical bonding of 
30 GP 103. 



b) 137 g/h of a crude acrylic acid which had been obtained by 
catalytic gas-phase oxidation of acroleine according to 
Example Bl of DE-A 4 3 02 991 and subsequent working-up of the 
reaction gases according to Example Bl of DE-A-2 13 6 396 were 
fed continuously, via the evaporator, into a glass 
rectification unit which was to be operated continuously and 
whose evaporator was a convection reboiler which was heated 
by means of a metallic, electrically heatable element, 
1100 ppm by weight of aminoguanidine bicarbonate (as an 
aldehyde scavenger) and the polymerization inhibitors and/or 
antifouling compositions to be tested (cf. Table 2) having 
been added to said crude acrylic acid before it was fed into 
the evaporator. The temperature in the reboiler was 78°C and 
the pressure at the top of the column was 100 mbar . The 
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column was 1.5 m long and was filled with raschig rings 
(5 mm, glass) . 



The mixture removed via the column and comprising low boilers 
5 contained in the crude acrylic acid, such as acetic acid and 

water, and small amounts of acrylic acid was condensed. 
2 5 g/h of the condensate were removed and the remainder was 
recycled as reflux to the top of the column. To stabilize the 
column, a solution of 5000 ppm by weight of phenothiazine in 

10 pure acrylic acid was added at the top of said column 

(20 ml/h) . The bottom product substantially freed from the 
low boilers was removed from the evaporator under level 
control. During the rectification, deposition occurred on the 
heating element, the amount of which was weighed after an 

15 operating time of, in each case, 40 hours for each 

polymerization inhibitor and/or antifouling composition to be 
tested. The results obtained are shown in Table 2. 



Table 2 



Composition added 


Deposition 


100 ppm by weight of HTEMPO 


7.7 g 


100 ppm by weight of HTEMPO and 100 ppm by weight 
of GP 103 (from CONDEA) 


4.2 g 


200 ppm by weight of the reaction product of GP 
103 (from CONDEA) with HTEMPO 


1.4 g 


400 ppm by weight of the reaction product of GP 
104 (from CONDEA) with HTEMPO 


l.i g 


600 ppm by weight of the reaction product of GP 
105 (from CONDEA) with HTEMPO 


1.2 g 



It is noteworthy that the compounds I and II to be used according 
to the invention are not only outstanding polymerization 
inhibitors but also excellent antifouling compositions. 



40 



45 
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Amended claims: 

1. A process for the chemical and/or physical treatment of a 

mixture which contains at least one chemical compound having 
at least one ethylenically unsaturated group, which is 
carried out in the presence of at least one compound of the 
formulae (I) and (II) 

R 1 R2 

R5 CH CH 2 COO / N o« (I) 

R3 /X R 4 



R 5 CH CH 2 " 



R 2 I R" 



where X is H, an alkali metal and/or ammonium, 

R 1 , R 2 , R 3 and R 4 , independently of one another, are each 

Cx- to C 4 -alkyl and 
r5 is C 8 - to C 30 -alkyl. 

A process as claimed in claim 1, wherein the at least one 
chemical compound having at least one ethylenically 
unsaturated group is acrylic acid, methacrylic acid, 
acrylonitrile, methacrylonitrile , styrene, an ester of 
acrylic acid and/or an ester of methacrylic acid. 

A process as claimed in claim 1 or 2, wherein the mixture to 
be treated is a mixture containing, as components, 
(meth) acrylic acid and an organic liquid having a higher 
boiling point than ( meth ) acrylic acid. 



AMENDED SHEET 
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4. A process as claimed in any of claims 1 to 3 , wherein the 
mixture to be treated comprises > 95% by weight of 
(meth ) acrylic acid. 

5. A process as claimed in any of claims 1 to 4 , which is a 
rectification, extraction or absorption process. 

6. A process as claimed in any of claims 1 to 5 , wherein Ri, r2 
R 3 and R 4 are either all methyl or all ethyl. 

7. A process as claimed in any of claims 1 to 6, wherein X is H 

8. A process as claimed in any of claims 1 to 7 , which is 
carried out at from 100 to 200°C. 

A process as claimed in any of claims 1 to 8, which is 
carried out at =s 100 mbar. 

0. A mixture which contains at least one chemical compound 

having at least one ethylenically unsaturated group and at 
least one compound of the formulae (I) and (II) 



R 1 R2 




r5 CH CH2 coox 



C 
O 
O 




(II), 



O 
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where X is H, an alkali metal and/or ammonium, 

R 1 , R 2 , R 3 and R 4 , independently of one another, are each 

Ci- to C 4 -alkyl and 
R 5 is C 8 - to C 30 -alkyl. 

11. A mixture as claimed in claim 10, in which the at least one 
chemical compound having at least one ethylenically 
unsaturated group is selected from the group consisting of 
acrylic acid, methacrylic acid, acrylonitrile , 

methacrylonitrile, styrene, esters of acrylic acid and esters 
of methacrylic acid. 

12. A mixture as claimed in claim 10 or 11, wherein R 1 , R2 , r3 and 
R 4 are either all methyl or all ethyl. 

13. A process for the chemical and/or physical treatment of a 
mixture which contains at least one chemical compound having 
at least one ethylenically unsaturated group, which is 
carried out in the presence of at least one compound which is 
obtainable by reacting an alkylsuccinic anhydride having a 
number average molar mass (M n ) of from 212 to about 1400 with 
4 -hydroxy-2 ,2,6, 6-tetramethylpiperidin-N-onyl . 



AMENDED SHEET 
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Chemical and/or physical treatment of mixtures which contain at 
least one chemical compound having at least one ethylenically 
unsaturated group 

5 

Abstract 

Mixtures containing monomers having at least one ethylenically 
unsaturated group are chemically and/or physically treated in the 
10 presence of the reaction products of alkyl succinic anhydrides and 
stable N-oxyl radicals having a hydroxyl group. 
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German Language Declaration 



Als nachstehend benannter Erfinder erkliire ich hiermit an 
Hides Statt: 



As a below named inventor, I hereby declare that: 



Dass mein Wohnsitz, meine Postanschrift und meine 
Staatsangehorigkeit den im nachstehenden nach meinem 
Namen aufgefiihrten Angaben entsprechen, dass ich nach 
bestem Wissen der urspriingliche, erste und alleinige 
Erfinder (falls nachstehend nurein Name angegeben ist)oder 
ein urspriinglicher, erster und Miterfinder (falls nachstehend 
mehrere Namen aufgeluhrt sind) des Gegenstandes bin, fur 
den dieser Antrag gestellt wird und fur den ein Patent fur die 
Erfindung mit folgcndem Titel beantragt wird: 



My residence, post office address and citizenship are as stated next to 
my name. 



I believe I am the original, first and sole inventor (if only one name 
is listed below) or an original, first and joint inventor (if plural names 
are listed below) of the subject matter which is claimed and for which 
a patent is sought on the invention entitled: 



CHEMICAL AND/OR PHYSICAL TREATMENT OF MIXTURES WHICH 
CONTAIN AT LEAST ONE CHEMICAL COMPOUND HAVING AT LEAST 
ONE ETHYLENICALLY UNSATURATED GROUP 



deren Beschreibung: 

| | ist beigefiigt 

j | wurde angemeldet am _ 



the specification of which: 

[ ] is attached hereto 

| x] was filed on 02 October 2000 



unter der US-Anmeldenummer oder unter der 
Fnternationalen Anmeldenummer im Rahmen des 
Vertrages uber die Zusammenarbeit auf dem Gebiet des 
Patentwesens (PCT) 



as United States Application Number or PCT 
International Application Number 



PCT/EP/00/09630 
and was amended on 



abgeiindert (falls zutreffend). 



Ich bestiitige hiermit, 
angegebenen Patent; 
Anspriiche, die eventuell dui 
Zusatzantrag abgeiindert wurde, 
verstanden habe. 



dass ich den Inhalt der oben 
imeldung, einschlieBlich der 
oben erwahnten 
chgesehen und 



I hereby state that I have reviewed and understand the contents of the 
above identified specification, including the claims, as amended by 
any amendment referred to above. 



Ich erkenne meine Pflicht zur Offenbarung jeglicher 
Informationen an, die zur Priifung der Patentfahigkeit in 
Einklang mit Titel 37, Code of Federal Regulations, § 1.56 
von Belang sind. 



I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
§ 1.56. 



US - (PCT) Rirm IB 112/2(1112 
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Ich beanspruche hiermit auslandische Prioritjitsvorreile 
gemaB Titel 35, US-Code, § 119(a)-(d), bzw. § 365(b) aller 
unten aufgefiihrten Auslandsanmeldungen fur Palente oder 
Erfinderurkunden, oder § 365(a) aller PCT internationalen 
Anmeldungen, welche wenigstens ein Land auBer den 
Vereinigten Staalen von Amerika benennen, und habe 
nachstehend durch Ankreuzen samtlicher 

Auslandsanmeldungen fur Patente bzw. Erfinderurkunden 
oder PCT inlernationale Anmeldungen angegeben, deren 
Anmeldetag dem der Anmeldung, fur welche Prioritar 
beansprucht wird, vorangeht. 



Prior foreign application(s) 
(Fruhere auslandische Anmeldungen) 



(lei many 



(Number) 
(Nummer) 



(Country) 
(Land) 



I hereby claim foreign priority under Title 35, United States Code, § 
J19(a)-(d) or §365(b) of any foreign application(s) for patent or 
inventor's certificate, or § 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below, and have also identified below, by 
checking the box. any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



Priority claimed 



05 October 1999 



(Day/Month/Year filed) 
(Tag/Mo nat/Jahr der Anmeldung) 



N 

Yes 
.la 



[ 1 

No 
Nein 



Ich beanspruche hiermit Prioritiitsvorteile unter 
US-Code, § 1 19(e) aller US-Hilfsanmeldungen \ 
aufgezahlt. 



I hereby claim the benefit under Title 35, United States Code, 
§ 11 9(e) of any United States provisional application(s) listed below. 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



Ich beanspruche hiermit die mir unter Titel 35, US-Code, § 
120 zustehenden Vorteile aller unten aufgefiihrten 
US-Patentanmeldungen bzw. § 365(c) aller PCT 
internationalen Anmeldungen, welche die Vereinigten 
Staaten von Amerika benennen, und erkenne, insofern der 
Gegenstand eines jeden friiheren Anspruchs dieser 
Patentanmeldung nicht in einer US-Patentanmeldung, bzw. 
PCT internationalen Anmeldung in einer gemaB dem ersten 
Absatz von Titel 35, US-Code, § 1 12 vorgeschriebenen Art 
und Weise offenbart wurde, meine Pflicht zur Offenbarung 
jeglicher Informationen an, die zur Prufung der 
Patentfahigkeit in Einklang mit Titel 37, Code of Federal 
Regulations, §1.56 von Belang sind und die im Zeitraum 
zwischen dem Anmeldetag der friiheren Patentanmeldung 
und dem nationalen oder im Rahmen des Vertrages iiber die 
Zusammenarbeit auf dem Gebiet des Patentwesens (PCT) 
giiltigen internationalen Anmeldetages bekannt geworden 
sind. 



I hereby claim the benefit under Title 35, United States Code, § 120 
of any United States application(s), or § 365(c) of any PCT 
International application designating the United States, listed below 
and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code, § 1 12, 1 acknowledge the 
duty to disclose information which is material to patentability as 
defined in Title 37, Code of Federal Regu lat ions, § 1 .56 which became 
available between the filing date of the prior application and the 
national or PCT International filing date of this application. 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 



(Application No.) 
(Aktenzeichen) 



(Filing Date) 
(Anmeldetag) 



(Status) (patented, pending, abandoned) 
(Status) (patentiert, schwebend, aufgegeben) 
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Ich erklare hiermit, dass alle in der vorliegenden Erklarung 
von mir gemachten Angaben nach bestem Wissen und 
Gewissen der Wahrheit entsprechen, und ferner, dass ich 
diese eidesstattliche Erklarung in Kenntnis dessen ablege, 
dass wissentlich und vorsatzlich falsche Angaben oder 
dergleichen gemaR § 1001, Titel 18 des US-Code strafbar 
sind und mit Geldstrafe und/oder Gefiingnis bestraft werden 
kcinnen und dass derartige wissentlich und vorsatzlich 
falsche Angaben die Rechtswirksamkeit der vorliegenden 
Patentanmeldung oder eines aufgrund deren erteilten 
Patentes gefahrden konnen. 

VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den (die) nachstehend aut'gef'uhrten 
Patentanwalt (Patentanwalte) und/oder Vertreter mit der 
Verfolgungder vorliegenden Patentanmeldung sow ie mit der 
Abwicklung aller damit verbundenen Angelegenheiren vor 
dem US-Patent- und Markenamt: (Name(n) und 
Re gist i a tionsnummer( n) aufl islen ) 



I hereby declare that all statements made herein of" my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent 
issued thereon. 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the 
following attorney(s) and/or agent(s) to prosecute this application 
and transact all business in the Patent and Trademark Office 
connected therewith: (list name and registration number) 



II II I 

022850 



Send Correspondence to: 



Telefonische Auskiinfte: 
(Name und Telefonnummer) 



Direct Telephone calls to: (name and telephone number) 
(703) 413-3000 
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Klaus Joachim Mutter— Engel ^ Bahnhofstr.82 <^\L> 

NAME OF INVENTOR J J n 7629 7 Stu tensee 

' • > Germany 

Citizen of: Germany 
Post Office Address: same as residence 



4C JkjjL cA^r^f^ 



Signature of Inventor 



October 19, 2000 



Gerhard Nestler 
NAME OF INVENTOR 



^Signature of Inventor 



October 19, 2000 



Mundenheimer Str. 1 70 

67061 Ludwigshafen ^,^\/ 

Germany 

Citizen of: Austria 

Post Office Address: same as residence 



Jurgen Schroder Niedererdstr.20 
NAME OF INVENTOR y ^ 67071 Ludwigshafen 

^ / Germa~hy~ ^S&Y 

* / /[ a // Citizen nf- CvrmnnZT * 



-7/ _, - s / \ /it /( Citizen of: Germany 

'/ < -^\ „-t jv_ _jl _L S- Post Office Address: same as residence 



October 19, 2000 



US (Decl) Fo 



i03 09/95 



